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^-A] Al^^oflA^ X[J^7\ HJ-^O] 7flAl^Cf. t\*\% 7>^5^ 7) «V<*| # 

A] Al^flo^, Aj-7] C^)^ til^O. ^SHl o}*fl #^7H €<3^ ^ 

A i *>-g-£|fe €^#-8: &7j\; (b) ^7fl S-E.7> « ^# SJ=°]7M- ^;C]-§> 

* *HB*M, ^ ^ s)^r ^#3*1 &A#, 3# 

(b)#7llS. #^}^- #741; ^ (d) ^7fl S.£L7> -g-3}<y _£L-EL°1 7j 

, ^ 7fl^£l S«ll 0 Jtl: *>M-2l #^5- -g-^°d ^*>JL, i 

^ *1?J ^1 A oM -g-Alo] ^#o] ^ 5]^ ojAj- ^^>^ f ( a )#7llS ^*3*Rr #7H# 
i^-W. ^^M, #*1 Al^^o] ^§>^ -#E]HH <g-g- £^ -g-3}o] 2. 

iL^CL^ ^^^-o.^ ( ^SJ-*}. A>-g-*} ^#31]- A3 

£ 1 
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Al^Eflofl^o^ A> ^.^ H J-^ ; ^ ^ A> _g_^ ^ # ^{Method 

for detecting user and detecting motion, and apparatus for detecting user within 
security system} 

51 1^ t^ofl ^ #A| Al^efl^A^o] y^o} ti}^tr <H *H 

^ 2^ S. l°fl £A]^ S30 w>^*V ^ ^1 i§^*r7l ^ tr #S^> 

£ 5a ^ 515b^r 7>tH 7)aVo.S. 3#€ ^FiL <3 "3 ^ ZL ^ 

£ 6^r £ lofl £a]^ -g-aioj ^ ^-7il(S40 #31)^ tf r BJ-2]tr 41^- 3 Si ^ 

51 7£- £ 6<H1 J£a]£ S404 ^7]iq w>#2i*l <a ^1 -M^*>7l 
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£ 8£r £ 7<H1 S4040 ^Tflcq ^e^^ <4] ^a] afll- ^<5>7l 

£ lO^r a]~§-7> <U ^1 <^]1- ^*>7} 

£"^>^ ^}-§-7>>l- ^#*>7l ^ Al^^oflA^ A y$.*} « 0 V^oil ^t!: 

-g-^^^r 3#*Rr 7l^£SAi ^^H^^li ^12000-50405^^ tR^fl^-*!^- 
J± ^ 1997-60927 J17]- $14. ^b^-^7fl^-^| ^1 2000-50405^^1^, #^1 ?Hl5Hl o}^ 
Ai nfl Sell<yn>cf ^#^frH £*M- S5fl 0 J^ «1 Seflojofl <M 

Sfi^- ^*H- Wl^H =L *>» ^ 7l^^3f B)^6\] i|7Hl Aj-^-O^ol -g- 

3#*Rr 7fnfl2}^ o-^loj wj-^ol 7flAlElol 014. ^^flS-S^iL 

^1 1997-6092751 ^ ^ A o V f^M 7}^ <8#^ ^o^} uf^ ^oHiS ^--g-<>l 

XI* ^^1^ 7}^*Kr ^ #o1] o}^ A]e«^ 71^- ^1 ^ « 0 >^ol 7HAl£]o] 01 
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^^^1 ¥ ^MlSM ^2}-*!-^ 3#*}7fl ^tt §-*fl3H 

SAi, *l-^^7fl^-*l^^ ^11998-8215454- ^^7fl^-^^-ti 2000-6 11007> ^ . 

7fl^- ^11998-82154 ^ <y#7l^ s-^ofl 6\ a>-§-^ oj-g. ^- 

#*1 ^Hl^^f^ #1^-*V 3 °1# A)-Jf^ ^ 

91 7^*V ^HJ^H ^7fls}^-7>^ ^-^1^1-31, ^71 ^g^S] ^7fl7]- S^l^Tr A}-§- 
*>3 ^-i- el-g-^ A}-g-7} Al^A]^^ * OH- o)-g-*V ^^-o]#7]7> 7flAl5qo] 

oicf. *>^-^7fl^-«l^iL ^12000-61100 ofl^r 7l2fl7.>oj ^Kg. ^igo^ #<3^ 7i 

Sfl^ oj^ spj- f ifjf o,<^ ^> ol ^^>7fl ^#£1^11- ^cHH 
ojo] ^#51^1 ^ SHJ-o] Tg-f ofl-i- £0_ S oj^eq o^^«.o. 7> ^- ^o. <g 

4]^>7ll 71 ^o]^ ^ o. ( 2.t;># Aj^Tfl ^ £ 73 o. pj.^.^ £ ^ ^-^^ *V ^ o_ 
^1 SU^H^ ^ 7}^ ^1^-71 Si ^>cJ^-0.^, ^-8- ^5l# nl^ofl ti 0 V^^- ^ 

<5Kr ^r^TlEflAl^Eflo^ ^gfl^ oJ-^olAltij-^o] 7flA|^^ olcf. ZL&m, o] ^ 7 > 
*1 *}"§-*V 71^^, Aj # ^ i u}^EL t S7f# ^-g-*]- J=L^ ^Qj^g. ^o] 

*>3l^ 7^1H M- 100% ^H^>7l ^JI, a*}- ^cMA^ ^-g-ej.^ v\^3. 
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<14> *£r$o] oj^jL?.} t}^ 7}^^ 4*H^r, ^^1^ ^Hl^ #Aj 

<16> °1^-J1aV ^ IE 7l#3 4^1 tt, ^7] A}-g-7> « 0 v^^. 

<18> ^-71*1 7l^^ ol=7l C^Hg WjnjiL 7>n]le)- 7l #A] A^eAo^ 

, A o V 7l ^HI^Hl ^^ 7 )oll ^.^S. f^5^ o^*|- cg^-o.^ 

Ig^rM: ^7)^^ ^-Tjl; (b) M^fl S-^7V ^-g- ^# Si^ol7]-l- :&#*Rr #7j] ; 
(c) *i*fl 5L=7> 3# 5LB.91 7go. > ol^s]^ rt^olp^ ^ 
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# ^7} %%o] ^ s\+ o]Aj- ^^*>^, #71 (a)^74lS ^*Rr ^7^1* 

21*1 A o v 7l (c) <27fe, 7>tH ^1 ola. 55 7lti>o.S. ^ 

3#*Rr #7ll» I^r ?J-§: ^^-S 

at ^<H1 $X°]*\, -*7l (c) ^r^l^, *)*fl-g-£. SVM ^ SVM 7l 

^-71 ^ Cf-E- 71^^ o]JfL 7 ) ^*fl, C^HJ Wl^^ 7>ufle|- 7]^ #A] A] ^ 

^H, ^^7lofl ^e*V 1-^1- #7] ^Hl^H ^«|) #«^^ oj 

(el) ^ 7^9] °J>& IT^O. Oj^^ Cf^; (e2) A] Tj^ O] ofl ^JIS]^ ^ 

*1*H tfltb 3^1 #3 WlJlofl <q*>o} Aj-7] o|Aj- iflo} -g-^oj^. 

^741; ( e 3) -g-^<y<>i 3 #5)58^*1* ^-^-^ ^-Tfl; ^ ( e 4) ^#5]^^ ^ 

#71$ SE tj~& 7]#3 52f^l» o]s 7l 7H1 ^ ^ a1 

^^^Bi ^#*>^ ^6fl 9]^ A>-g-7.V ^# #*lSr, A}-g-7} £ # 

"oHHH a>-§-5]^ 2,71 5}- 5Rr ^# 
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?i #7} ^#o] ^ o]AV Aj^-ig t^^-g- ^7l^>fe- 

#71 SE ^ 71^^ SMI* o]= 7 l fl«fl f wid^. 7H ]e|. ^-A] A] 

^<M, #71 r^^m *l^-2- 7HW1 ^7H %<S*H <3^t!: 

°§#i!5.JfBl *J#*Hr sit!: -g-^°J ^# #*l*r, ^ 7fl <3# 

Sefl<y-i- <y3*Kr -aRV^^ °fl*l ^JiBl^ ^ Al^i cfl^- «a>^ 

» ^ -g-^°J°l ^*5l^cl-Jl ^51^, <3#* 7i#*Rr 2.%*} 

°1^, £ ^^1 21*1 Al^EfloflA^ yj-tt] ^ 0.310J 

^•#4 ^3-* ^« *1 £^#^r #2:*M £ol #^1*1 ^^*lcf. 

^ ^*1H Hlcli 7>Dll^ 71^121 ^J-Al Al^EfloflA-1, ^7}o\] 

3# y o v, ?Hl 3^5.^, 7 ># t^^Ml^r <3# HH if-^ AV-g-Al-^1 ^^-i: ^# 

*Rr 3°1 ^^H, ^^*1 ^#^1 ^}xy\s}S. <3# vfl^ A>-g-7>Sl -g-*)*)^ 

A>-g-7>^ S^-g- ^#§1^ ^Jo] -E.^o]cf. o]§ ^ 
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l^-fr, 3# #31^ -g-*]<y ^# #7)1* D-Tfl ^1^ «£ C^jS. avjt sl^o. 

£ l£r ^°\) ^tt ^*1H Wlcl^. ^Hl^ AlAaj6)1^0] A |._g_*j. ^ 

# «o^^ yf^t!- <y ^ ^^^>7l ^ *>SS.>H , ^712}- #3l(S10 
#31), 3* :£# #711 (S20 #31), 3# #3l(S30 #31) ^ -g-^^J 3# 
#3l(S40 #31)1- 

°1» iH} ^Ml^l ^<5># #7-1, A>-g-7> ti 0 >^ #^1;^ ^7l5l- 

W(S10 #31). Wf^-^*V ^Al A)~g-*H- l^S-ofl^ 5L£L 

(detect.mode), ^ ^# AlJE. s]^(count_fd) , -g-*!^ ^# S] ^( count _md) ^ 

3# ^ 5}^(success_md) -§-°l oicf. f d ^ ^ ^#(f aC e detect)-§- 

^ D l ^JL , md^ -§-^°J (mot ion detect)* ^ ^ %o_3. ^z^}# #^S] 

* 1331 °l«im ^ ^olcf. S10 #3H*m S.^ #^#* ^cfl •O'AsL 2:71 sl- 
tl-^f . 3# 2.^(detect_mode)7> '0'ol# ^ ^# S.^c>lZL, ' 1 ' ©1 # -§-2io] ^ £ 
^7> £t}. -a ^v^^l o}*_v Af-g-^}- «V«j-g- ^r^^l SZ<H^, ^ 

Wtt*1 ^-^1 0 J ^#-§- #7-] ^*}^1^ %rx\}7} o>M^l#, #<^1- <f\ 

*M , #*1 *1^# €^r^># #7-1 ^^^>i^- ^7lSl ^# 

(detect_mode)l- '0' AS. -g^^M}. 

S10 #31 ^1, S^#^l# ^#*Vcf(S20 #31). 
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<29> S20 #7)12} ^ ^^1-, ^# S.= <y ^4- ^ ^^(S30 -^TiD^Jl, 

^1 °fl<fH, ^# 5.= ^- ^# EES. 5^-5-^- 

<30> o^7l^ S30 ^Tfl^r, <^ ^#-8: ^)^}<^s. <M^°1 3 #3*1 &JL*a , 

S30 #7]}^, 7>iH 71 «Vo 5. cg^ * a cg^ o. c]-^ # i^rf. 

S30 #31^-, SVM ^ ulSKKE. SVM 7} ^h^S <1^-|- ^#s>^ i^cf 

<3i> £ 2^r £ 1^1 S30 #31^ «>^t!: «a -S^l ^^*>7l ^ fS-f 

■1-(S300 - S320 ol^<H^lcf. 
<32> ^6)1 o}^ ^-g- ^ # #7fl(S30 ^-Tjl)^, *V JEefl^ cg^i cflsfl ^o} 

^# Al£7V 31^*]°.^. Ali^- ^ ol^ ^ 5]^(TH1) 

3. ^m^. a*V ^^f-ofl 7fl^<y 3#(S304 ^-Tfl) 

^1 3#(S308 ^711)1- ^1^*1 ^#(S312 ^7\])v\*} 3 

^ ^ £M1(S30 go] MxgisJ- 

57-11 



1020020077241 2003/2/10 

<33> ^ t S300 ^THH^r, ^ ^^\7) €<3€ ft =efl^J^ ^-i- 

^ft*}. ft *flS.£ ^^fc} a1£ 7 > ol^-o^^lcf. 

<34> S300 ^711 ^ofl, ^ ^# count_fd)# +1 ^7}X\ ^cJ-(S302 

#31). 7)14-3 o_5. 3#-t- =^ 9X^ sl^rl- ^ s^(THl)5L *HftS>7l 

^ 3#-§- count_fdl- +1^ ^7>Al ? l7fl ^cf. 

<35> S302 ^711 <^ <$<*\^ ^#ftt}(S304 #7jl). ^*fl , 2.^ <g 

^ ^Efll-^: 1^|°1^5H 3He1 «fl 6 1^7> ^>^^cf. S304 #7]HH^ ( P> 

<g# cflo]El afloj^sf <y^^ Hefl<y^ ulm^H ^ <3^-g- 3# 

^■tf. C$ 7 ]X\ ^ c$o3 ^^ofl A>-g-S)^ «V^iLS. 7>^ Sflolii^-g. A> 

t SU^. ^1, M-n&|^ 7}b] «flol w.53( M -Grid Gabor Wavelet transformat ion)# 

#3£r, fe^J- ^ A r°l^ T^eK inter ocula distance) ^ ^ <a Afo| o) t^eIS 7}&*_ 
S. ^sflU ^ M-ZLSJ.E. ^)ol ti.^1o]] S304 ^-Tjll- £ 3 ^ .£ 41- #S*> 

<36> ^ ^^MH ^J£ <3^# ^#^r>7l , M 9i^S£\ q^- 31 

^ ^ ^^l;ol sfi eflt(pixel level)^ s}*-^ ^ 

H o V ^ ^ #^1 nfef ^ft*}. ^<>fl M-^E^ ZL^^ofl^ 7 }v] -g- 

^-i-^ -fr^M3 ^tt ^Efl ^ilt °l-g-*}^ ^ <^^^- 
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<37> £ 3°fl a}^ ^-o] t M-ZL&I^.^ ^£-7} JJSJ ^Bfl# ^sHr ±^ 7fl^ ^ 

tfl 207fl^ ^-i-S O] =L^^]cf. ZLSl = ^1;^ ^Jg ^ Wj-^tO.^ ^ tifl<l 

^ sl (inter ocula distance)^ 1/4 S. ^€ 4 1 ^ #3£r ^4 ^4 ^ 

<t«Hr 1/3 s 4 s 5a^. 

<38> 7>t^ ^ol«.^lo 1 ] o]^- <g^- ^.Ji <^<* ^^o. « s^t).. 

<39> *>i4^, S^Rr £<1 °i^^r Meflol^^ 

^f. °1 °fl ^r&-8r ^^Hl M-ZLBlH ^-§-*H f-^-S.^ S.^ 

<4o> fcfe s}#^, M-nel= -B-a>^ ^-g- oi-g-^ ^-71 m^M^ s^ft i^Mb) 
<4i> S304 #711 7}t^ ^oia.^iofl ^*fl ^ ^ ^^o] ^#^^^7>1- 

##*>t}(S306 #711). M-ZL£l^ 7>Bl ^olW^J^- o|>£ vfl^A^ ^ <*^- ^ofl ^-^^ 
o] <£^°}E±51 ^ 9X^ ^ 7>tt] *1H tL3!£- ^ ^ ^ 

°1M Y^-^l *l*fl 7>^^ol 7H> fltfjl ^#5^ ^ ^^Sl JjL£~g- 

^iLS 3#*Rr ^ *J± ^*\}s. <£^°] i^-s) 

#7fl(S308 #711) ^ ^sRKE. ^ ^# #711 (S3 12 # 7ll)«l ^# #7111- Tl^l 
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* 

S318 ^ 3# -MS. 2)^r(count_fcl)7> aj)^ ^Tfl s\^- 

(TH1) 6 l^ < ?l7l-# *H8*M, Afls-o] a] 5=^ ^al*] o>q^ 

f^r^- -g-^°J 3#S *H8« 3^1^11- ^^^>£^ ^nf. o]o)l cfl^flA^ 
S318 ^711 o]l *\ cM >i^*bcf. 

w 

31€£r ^#*r «>5+ ^ 7]- tH $o)£.% 71 HVS1 «-=.olcf. Ol ^# 
■ir *«**Hr oVM^ltl:, S^Sl £3*. 7lEf ^-g-^1 7 0 V0]^ ZL( <g-g. ^ c$o3 ^ 

HB>^-7ll °] ^Al ofls.^, ^ ^7l7> 320x240 3.7} S-S. <g# 

2) 3.71^ ^ *}°}9] 71^71. 40-80 ^-f , ^#^1 ^Sl A] ^ ^l^cfl 

€^4, 1.6GHz°1M 9r 170ms ^^It}. 

<43> ^ofl si^H^r, M-ne)J= 7>tH ^# °l-§-*H 3#€ 1^ ^ °m 

AS^-Ei jit}- ^^>7fl <i^-§: 3-M-71 PCA ^^(subspacesHH 

^ SVM(Support Vector Machine) 7]^# ^-§-trCf. ^7^ PCA^r 

(Principal Component Analysis)^- ^M^l °H1 tflsiW^ ^^tr^f. ^«fl^S. SVM 7] 
^^1 <g^- ^*Rr S308 #31 ^ Jl«fl^£ SVM 7)*}°) =r^*Rr 

S312 ^T^H ^-g-slfe SVM 7l«Voi 7l^o]l tfl^H 

< 44 > ^Aj-s-o. ji^oj cgAV ^oflAi ^-fls &3LS\°] 9l~ %o] ol-qcf. 

^tfl^^-S *i*HS3 ^#(subspaceHl ^«fl IE^€ Si^. Hi^U SVM £ 
fMH^ ^ 3# ^5L^ *\3.^ a)El#(SVs)5l 7fl^oil 4^ ^a^tf. ^ 

3 "^3 # ^fM-^, ^fl^lfe ^Olcf. A^E HflEi 7 fl^* AJ^S> 
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# n ^ a o^A^, PCA7> ^i*fl °1-§-£)ji 

5Ufe ^ 91+) 7}1&S-*], ^ A oHl PCAS *}-§-*H <M^-8; Sl^Rr 7l^o] olcf. 

PCA^r 51^2.2] ^-g- ^^mMM dH^l" ZL-R-«]^ -g- 

a. 3 «fl^ a ^^^(principal component)^ ^#*}aj n] ^ Eefloj^s^ -g-^^ t-floj 

3}— <3^gr ^ ^^^>1 ne^q- ^^^-soflA-l cg^o] ^ o. s 

^*fl^£ SVM^l £l*fl ^ ^^^1^ H-^l °$^°] 3.^ ^ 91^-. 4 

^ #*f| SVM B)n ^sJ-Tfl 

<>1 o>\l ^^"^i-* W(S312 nfA] , ^ 7^2] a^e tfiEi-i-^. z£ 

^l^S! H ^1 °\}S.*\, 71*121 -g-fKS304 #7flHl 2] 

'i^- cfls>^, 20x20 ^^l-^^l^i 207fl^ PCA ^-^.HMI E.z]]o] 

7^^^ SVM o. ^^-^-4( S 308 #711). t^l^-oj^ 40x40 <^^- MHH 507fl 
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^ PCA SEflol^^ 2 *r cf^VAi ^^o. A ^^ v JisflA o v £ o^ SVM ^. ^-g-*}-cf(S312 

#31). 

°1\H1 ^tb tiflol^olcf. ^ ^^(face image)-4 <^<>1 5. 

#£1*1 «3 ^(non-face image H tfl* r o} AA e^o]^^ cflojBl Uflo^* 

cf. ^«fl-S-JE SVM* 3*V MelH^ ^r^€^. <3>£(face image)^ 

til^-i" ^(non-face image)* AA ±^ 3.7) ofl^cfl 20x20 2.3. E) a>°1 ^ (resizing) 
^cf. 400 7fl 7} 3^1, °1 ^^Ir^l tfl*H, PCA!- 207fl^ 

^ 3L^B\ (eigenvector )* 

7fl*Hr 4007fl7> 4gEf. o] ^oflAi ^^7fl^ oflfltfl 207fl J^ 1 3) E| 3. # 

t^H -H-fr*!^ (eigenvector)* ^cf. 

Cfw #31^ i^l^ ^7)1^# S*j«fl7>^Ai vfloflA-^ 3^ <g ^ o. 

A]^ r j7, ^«H^3E. SVM 71^0.5. cg^. tfloj ^.g. ^^^-cf. 

£ 5a ^ £5b^ 7>^ *4Mj±3! 7l a>o.S <*^- ^ ^ ^ * ZL « 

# s^oicK ^sflAj-s svMofl °ltr ^ ^#^1 9l<=>)*), ^ fl^ ^ 

71^3 ^ 7l^^ o]-^o^ 7 }v\ °l]o] ti.Bjl^ <£]^ 3^43 ^ cga3oj| rtfE). ^ 

£ 5a» ^S*}^, tfl^-ofl 91^- lA^ ^-8: A r Z]-^-g- 7 >»] 7}*}<L3_ 

€ 3^ <3^* ^Ef\Ecf. ^l^itfl £ 5a ^ 3^ av^. £/^ t ^ ig*q o S 
<^ £ 5b<Hl £A]^ afaf ^-o), <M^- ^Afl%>* 80x80.2.^ ^ ^cf. zl cf^-o_^_ 
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^ ^ vfl.S] cl}olEl# 20x20-2.5. ElAj-oRi (resizing)^. e]A>ol^i*|- <^^V cfl 

^^7}^, <go^ ^ 20x20 05. e)A]-ol^^ Eeflo]^ cfl 

olEisf almtlcf. <g<*2] s)tfl ^711- cfl^cfl 160x160 AS. *1^*}JL, ^3 

^m^fl 7>S. zj-zj- 20 3^*? tbcf^, ^ 3.7} Q 

# #3]^ oH^tfl 80x80 3.7)3,^ 160x160 37l?}*l £[*\-o]^ * M^o]^ cllojEl<4 

W}JJ7^ ^0] 5 S\ ^S\7]} ^tf. £ 5a^ ^Y" A}-Z^ 3.71^ ^Afl ^Crfofl tfl^Cc] 

5b^l ^Afl^l- ^Vofl i^^lS ^*J*Vcf . 

S312 ^7^1o11>H ^5]^ JlSfl^KE SVM 7}*}<>) S308 j>\- 

ofl 33. <^ c-flolE^ miol^olrf. ^ <^^ol i^-sj ^^-(face image)*}- <g^o] ^3 

*1 ^ ^^(non-face imageHl tfl^H AA Seflol^M ^}°}^\ *\)°}^ ^^tH}. 
31^5- SVM-I: Sellol^-a, £0) ^^^4. ^^ (face image) ^ H )<g 

^ ^^(non-face image)* ^4 ^ ^7l ofl^tfl 40x40 .2.5 &)a|-o1 ^1 (resizing)^. 

^ 7fl^^ 1600 7fl7> ^Cf. o] ^ofl^ i^7fl^ ^Ificfl 507fl *\B\3_ ^t*} 

<^ -H-B-ai El (eigenvector)!- ^-g-nf. 

tf-§- ^m-^r 2,^7}^ ^ iflofl^ ;g<§^ ;*Afl 

^^^r>Jl, JH^IE. SVM 7l «Vo 5. l^-g: . <£^- ^ AH ^1-0) 
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3#°fl SZ°H3E. -S-^^, *l*fl#5E. SVAW1 2)n 7]f£S *H =L 

<53> ^#*V w}<4 £o] g-igoq o}*V 3#<Hl SH^TT, « ^SL ^ 3# 

(S304 #711), SVM ^# ^#(S308 #7$) ^ ^L«fl^£ SVM <*-g- 

3#(S312 ^711)^ 3#7}1» ^-g-f^ ^ ^#51 AlS]^, ^ ^ 4-5.* 

<54> S312 ^7% 2} SVM<^1 3]«fl 9i^-°l X^-sl^cfJl 

^^l^, 3#3&t}:n. ^*Vcf(S314 #7fl). ^^ 0 H1 <M^ol i^-S^ $1 

*1 S3 14 #7lHl <^^o] 3} o.s W€ ^-f^ FARCFalse Alarm 

RateH 7H*}7fl ^tf. Stb ^^ 0 1 tfl*>o} S314 #?4H ^«fl <H 

^o] ^-Hr FDR (Face Detection RateH 7l^^7fl 

<55> S310 ^Tll^l ^ ^oq- *l*fl#s. SVIH ^l*}^ <g#o] ^sjTl 
S314 #31 3 ^ JL^S. SVlH <g^l ^#3*1 ^#5q#, 

S318 #7fl5. 3# *1.£ 5)^7> 4^ afltr S)^r(THl)# ^^>^^1# # 

#*r>H ^cf. <^7H *fll -g-^&CTHl) -& ofl^ltfl 10°. 3. *1^ ^ SJtcf. 

<56> S318 #3HH*r, 7)1^51^ 3# *lltr*r^ *1?H1H1 <^°1 

^#51^1 -§-^°J °1«8^-*1 ^JjL-j. ^^*Vcf. #^7H #317} a> 

^-ol^l Oj-^m 3#°fl 100% ^ 6>qtf. &^7}o\) A}-§- 

7}7} ^IHH -g-^^^r 5a^-M". ^>-§-^V7l- n>^^# ^^7^ ja.^ 

, >Jd^Hfl^« 3-8-3: 34-, 7HleHl tflsH ?lt 0 M 91^ ^ 

57-18 



1020020077241 #^ <^^>: 2003/2/10 

m^i^r $1^. ^^l^ *R^KE-it WS, £<>1 -g-;*l 

St^M" 3#€ ^ S^H^r ^a o >^. ^ o^cf. Hf^i, ^ 

^*fl*Rr ^ ^^*V ^-fofl ^#-g- A]SL^ 

COUnt _fdl- +1 ^7> A] ?1J1 , cfA] Al£^ £ ] A | £ ^ 

^ S318 ^-^11- n>5i*Vcf . ^#ol ^3flf A]]^^- <*-g- AjJE^ ^o]^l 

##*fl°>*Rr 37M ^-f 7 > ^cf. ^, S306 #7^ ^4 ^iL ^^o] 

^#3*1 ^^4^1 W^M", S310 #7fl£] ^ ^ a^^Ve svMofl o^c*) <g^-o] 

^#3*1 ^^51^14, S314 ^-7)1^1 ^ JiSfl^KE SVM«H1 ^*V<^ <^^o] 

^ ^# 5]^(count_fd)7> ^ ^-^^ 

(TH1) °lAj-oi 7 ]~I. ^^M, *fll -g-^&(THl) °}^°) ^ S300 ^1^^, 

*fll £-^&(THl) o]^o] ^ o. S320 ^sg^li}. 

S320 ^711 ofl 3# a^(detect_mode)l- "1"5. ^S}*} , -g-^ioi ^ = S 
^, S318 ^TflSl ^ ^ ^-^<y ^# a] £7]- ^1*1 2]^(THl)-i: 

cf^ ^#5. #^}7l ^ ^-Tllolcf. S320 #7fl *ofl S20 ^Tfl^ 

^tH}. S320 ^7ll# 71^ S20 £-7^ ^*}7fl 5^, ^# S.^(detect_mode)^ "1" 

tl:^, S314 ^5-7)1^ ^-cf ^Voj j7gflAj. £ SVM <H1 ^*fl <g^o] ^^Sl^cfji ^- 

^ ^ A o v S^Jt ^^ji ^# a]£ 3]^(count_fd)l- 0^.5. 2:71 s]-*]- 
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CKS316 #31). S316 #711 ^ofl, S300 #315. ^tM}. ^°1 3l^V 

<59> £ ^ofl S40 #3l^r H>^Z]^m, ^ 7^2] ^efloj^o. 

#2]5 *><^ -g-^l^ 3#-g- vflcfl -g-3]oj ^#o] ^ s$ 

<eo> £ 6^r £ H H^l^ -g-ajo] #31(S40 #31)^1 H>^tb «J 

°i ^1^1 (temporal edge) ^# ^JLej^ofl £]*H 3#*ral. ^ *1 

# 3#°1 ^ 5]^ °l A o v ^*r# 31-8: ^*Hr #315. o]^>ji 

^*1 **r# 31^3-° 5 -g-*]^ 3#-g- ^SriiMr #31#(S400 - S414 # 

31)5 01-0^4. 

<6i> ^rgcfl ^o^^r, ^#30] oj)^ (spatial edge) 3# n}"1j-§- *l#^i>-5. s^tr 

Al^V^o] 6))^ (temporal edge) 7fl^<^l 21^ -g-^-g- ^#tr^. ^ ^# <9^€ 

#3-« ^7>*><^ -s-3<y Ai£*v^. 

<62> ^^ofl «1*V -g-Zlol W 0 V^cfl 5a°H^7, ^ ^1# ^# #^ V 7H1 ^etf # 

*fl-i- <a3€ ^l^t 1^ 107^ 5Leii<y#-a- # 

^5 S><^ -g-ajoj 121 Alisr>Jl # *o\) , Cf-g- <y^Sl^ <^ A] ^ofo] <y £ 

21 ^ ^Sll°Jl: 107fl2l H El ]oj t o. ^q.oj cJ^ S ^ tf Al 0.3! 

°J *l£*Rr «o^A5 ^trtK £tr ^- <^^ofl^ ^ *|]#;e# g.- 
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nj), f>}^°] ^S.^±o\] cfl«fl 107flS] 3tei&2] A^ol $3** ^7}*}^, ^-=-s}- 

^«S*H 133 -§-a| 0 J 3 #-8: Als^. 

<63> -S. ^ofl Aj^Efl^A^ A>-g-^>^ C^IH ?H1 ^Kr 7^ 

<64> £ 6 -g- #a«H, w o V ^(S40 #711)3 WH^]^ ^*1 ^1* 

<65> ^i^l , ±^ 7fl^^ ojaj- ^oj^o. <y3*kl(S400 cj-^) ^ 7l ^ ^ xc^oj^cq 
^ 7fl^^ ^^cfl i 0 7fl7> € S400 #7fl ^) , 3# 5^ 

(count_md)« +1 #7>Al^lcf(S402 <&7fl). S402 #7fl ^ofl , Al^ol ofl^( temp oral 
edge) 3* <£ZL5^o)l s^o) Aj-7] ojaj- tfl^ -g-*]^ ^#*Vcf(S404 #7])). 

<66> ^-^<y 7]]^^a-1 el] *1 (Spatial Edge)^ ^cfl^^-S. ^#511- 7>^1 ^ 

#3 ^^olcf. ^^o] oil *1# 3#SRr 7l»H^ i*tn>^3.( S0 bel mask), v} 
^^(Prewitt mask), 5}-#5}-a1o> n>^^(Laplacian mask) , ?HM ofiB. (Canny mask) 
<^&| 7}^l7l- oicf. ol ^^V^o] ofl ^(Spatial Edge) 7fl\^ aI^o] 

(Temporal Edge)7fl^ <LsL ^ Sr^e^ o> o. ol-g-^j- ofl^] ^#ol^ ; ol 

- o]^}^ a-oj^ ojAj- ^ofl^ -g-aiog ( mo tion)^ ^ $icf. 

<67> £ 7^ S404 ^TjlS] Hl-B}-3l*V OJ ^= ^t^^ 7 ) <fl ^ =.^o_ ^ , 5}-^ 

^3 A^ofl cfltb sf#eM^°l ^jiWl-b s}itt ^#^2, 2|-4i-i-3 ^-AV^°1 
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°R v< y ^-f^l^ =L sHt-fr ^*Rr #?fl#(S4040 ~ S4044 

sj-^M tfltl- e}#^l^:(Laplacian)ol ^ jn^^j-^ s^s.^ £#?WS4040 # 
711). 

<69> £ 8^ £ 7^1 £Al^ S4040 ^711^ af^-^tl- ^ ^1 ^^71 fl^- #3.^- 

^ ^ A o V MHtt n7flsq Sl-4i7> ^t^JI H- nfl ; S4040 ^7)1^ ti>^2l*l- ^ ^A] 

3€ 2m 7flS] ^efloi^. f( tl )~f(t 2m -i)^- f(t 2 )~f(t 2m ) ^ " M-^, ^ 

^o} ^h^aIoj.^- i£7ll!-(S4040a ^ S4040b ^7^1)54 ef^fif ^ o>o) c^^y ^ 

1- ^*Hir ^7ll(S4040c ^))S. <>l-¥^^. o} 7 H, {f( tl)> f(t2)) f(t 3 )..., 
f(t 2m )>^ ^*fl ^el^^ sj-^^olzj , S4040a &7\} xj\x) S4040c #7fl^ sj-ii 

7fl^ n«i o.^ ^^H, is\ <2] ^#o] ^s}cf. S4040 #7ll<3} ^ 

<70> #33*1 3x3 uf^^^Ai ^^^1 ^x]^- ^^\y] ^^X\oy v}^ELo\) °\ 

^ tH^HI^ tf-g- 1 2^1- ^-cf. 

<?1> !] V 2 /=4z 5 -(z 2+Z< 



4 ^6 ' ^8 



<72> [^r*l-^ 2] v2 7"= 8 ^s- C^,-+-^ 2 ^ 3 ^4- t -^ 6 -*-^7^ 8 - t -^ 9 ) 
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<73> nj*] S4040a #3HH^r, Z.$<£&«H*\ iftti), f(t 2 ), f(t 3 )..., f(t 2m -i)}^ 

2* =^)«gofl -j^fi] 7}^*1» 5g^*H f(t m )^ a]^o] ^^Alojo. ^ 

W. Si 3x3^ ofl^ ^.g. <^ e}#5fAlo> p>^^^ 

Al^o] ofl^s. ^^>7l ^*H, 15] 7fl^ 
1- 97flS. ^^^-cf. ofl^cfl m =5S ^^^>ig S4040a #3]^, {f(ti), f(t 2 ), f(t 3 )... ( 
f(t 9 )}^ 97fl3 ^ S^l^ofl 7H^1- f(t 5 )£) Al^-^o] 

<74> 3] vV(/ 3 )=4«f 3 )-at/ J )+A:/ 4 )+Af s )+/(/ > )) 

<75> [^*VAl 4] v!^r 3 )=8Xr 5 )-<y^)+X/ 2 )+X' 3 )+^ 

^el-AloVoi 3giLS}tf. a)-eM, S4040a ^31 ^] , <3>£ SSl^^H {f(t 2 ), 

f(t 3 ). f(t 4 ) f(t 2m )}2l ^ seiioHl 7>^*]S ^*Vji ^-£<!r}<*| f(t m+ i) 

^ Al7>^<y ^^-Alo]-^- ^•«1 : 4(S4040b #7fl). S4040b ^tHHje ^^o] 3x3 v }+ 

3.2) *-§--§- <fl§>^ f ofl^cfl {f ( t2 ) ; f(t3 ) ( f( t4 )... ( f(t 10 )}^ 97fl^ o§aJ- 

^1] 7>^ll- ^§>ji 5§^5r>^ f(t 5 )^ ^#3*1 aH^eM^ vyc ' s) * ^*Rr 

<78> [^^--ii 6] v ^> =8 Ao-<rc' 2 )+y"<' 3 :>+/"cM^^^^ 
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<79> S4040c <%JZ*} ^SRr &7\}3,*\ , v2f(t m W -g^o] 

3- V 2 f(t m+ i)°l °c^r°l^, V2f( tm ) o] °^o]jl V 2f( tm+1 )ol -§-^o|u| ^-=-3^* ^ 
ZL*} 5^5. ^^*Vcf. ^ m =5<y ^ofl, V2f(t 5 )3i)- V2f(t 5 ) A>o]ollAi ^ M z}7\ 1H # 
°^^°\} ^51^ 5}-^!- ^^*Vrf. n>^ ^51^71- iHtfcfj! ^S]^, f( tm ) 

* 7H<L>*WS4042 #7fl). S4042 ^Tfl^r, S4040 #7fl ^ofl &JI S4040 #7j) 

<81> 2/7J-1 2/7F-1 

/= i /■= i 

a = . 



<82> S4040 ^Tjl ^ S4042 ^Tfl ^ofl , o>o] ^jn^)- ^ 7jo S 3^ j^s. 

^-f ^71 sJ-i-&# -g-*]<y Sj-^S. ^^t!:Cf(S4044 #7jl). -g-^V&o] ^ °j7}l3UiLtj- 

^ °>\i ^ofl ^-g-^ ^S|-ofl ^o_S ^c^nf. S4044 #7|H ^} 

°1 °>\d ^ ^ ^ #^g- ^-<H] ^^Tfl 

<83> ol^-oflA^ S404 ^7)1 ^M) , -g-3<^l ^*Vcf(S406 ^7]]). 

S406 #7fe, S404 ^TjHl^ ^^s] -§-*i<y sBi*^ 7fl^7> 7fl^ o^ol^s. ^ 
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nV<a -g-^o) ^#£l^cfjl 3^ ^ s]^(success_md)l- +1 

f7H?li, ^^M: ^^-W(S408 #7fl). <>1 nfl ^^-5)^ f(tn) ) ^Aj-olcf. m=5 

^1 ^-MS, f(t 5 ) sum 

S408 t£A ^-°\] , -§-3^ ^# a]51 5)^(count_md)7l- *fl3 £-^&(TH3) ^cfl 303] 
^l 1 ?>(count_md<30)olJi ) -^aH -g-3}9j ^ S)^(success_md)7> -g-^&(TH2) 

^l^cfl 10^1 o) aVo] s?i(success_md >10)^r ^>^*>^7}1- _ Aj-y] 

^cfji ^5]^ S10 ^r^lS. ^l^*>cf(S410 #7]1). ^, S410 #7] STi^ ^ 

3# s^-fr ^olrf. ^ Al^ofl -g-^ioj ^ 

CfZL ^l^K 7V^ol o)o^ ^#*Hr ^o] 71 

A] Al^Eflo] ^^o] s.^o]7l S10 #7flS ^ 2.- ^^ 7 > ^7l5(- 

jq^S, cfA] ^# ^l^Ml ^rf. 

S406 #7fl^ ^4 ^-2i<yol ^r^Cfjl ^-^-SjTlM-, S410 

^4 ^ ^rfjL ^5]^, -g-^ioj X\s. 3]^(count_md)7> *fl3 

£-^&(TH3) ol^9j7}-# ^-^H, X| 3 €-^#(TH3) °]#°] 34- S400 

*}<^ 4^1 ^l^t* ^^*Vcf(S412 ^-741). 

Zl&luj- cV^, -g-ajo] ^# Al£ s)^r (count _md)7> *fl3 -£-^3KTH3) o^o] %J>- t 
-g-^°J ^# 5]^(count_md) ^ ^# ^ 2)^r(success_md)* 2:71 3^Kz 

S400 <&7]]S *I^i=KS414 #7j]). ^-^ofl -g-ai<y »^ a]^^- ^ 

-g-^oj ^#o] ^*>^ s-3ol*l , ^ Al^ 1^0. ^-a]^) 0.31 
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3#°T ^**>7l *Hl ^ Al^Vo] ^^>^cf^, ^ -§-2jo] ^ A } £ 5)^7]- aj|3 
&^&(TH3) °]#o]2}i3 ( -g-*}°J 3 #4 ^St ^7]5j-^i ^^Ei CfA] 

<88> ZLfUfl, jtcf ^>-g-*r ^^*>7l ^# ^r*§ ## 

o^jl Aj-^g. rflwj^v ^^ol oi^ 3Mt}. nfej-A^ S40 #7fc, -g-:z]«g 

*r«8*Rr Sf^l ^7lS -g-^ ^E^Ef}oj <^ 

<8«Hr #7ll# ^\ S.^}^ ^€ 
< 89 > 5}#efA)o>^- ^-#^1 ^^o] $i S404 #7fl» ^r^^-ofl 3*dJi& 

3 ^#5^1 #* ^>7l #(S4040 #H1, «a^€ Si^M- 7}+X\*Y 

oil ^M-s-Hr #« ci ^ 

-i^l-71 ^tr #o|^ ^ 7fl ^S] oj^- £5flo]tf <y^*H *1 

Zt^9l <i*l (temporal edge) ^# ^Jie)#ofl o^ct) -g-2io]-g- ^ , ^ Al^iflofl 

3J*KE-^ #tH#(S500 ~ S506 #7ll)S. ol^^^lcf. 

oi> ^ ^ 7fl^ ^>a- 3£efl<y^ ^^W(S500 #7}1). 

<92> S500 #711 ^°fl, ^1#^ < ?1 ^1^1 (temporal edge) 3# ^J15l# * AltM) tfl^ 5}- 

aliH^l ^ ^-^°d^r ^#trCf(S502 #31). o$ 7 ]*\ S502 # 
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Tfl^ q--g-4 £o] S5020 ~ S5024 #7fl5. £ 7<H1 S4040 ~ 

S4044 ^TflSf -^^tb ^7)a-]^ S5020 - S5024 ^7fl<^ £^ ^ ^fl^Mtl ^ 

<93> S502 #7^ <aH€ ^ 7fl^ *3)°J-§- a]-g-*M, *1*H] 

tfl^ e^#e}Alo>(Laplacian)o1 ^Ja^^ sMil-^: (S5020 #7fl). 

<94> SJ^fe Sell'gt^ ^ 2m 7flolJL ; *V . HBfl«a^ ^ofl^ n7 flo| ^.^ 7 ]. 

^^^VnfJl ^ nfl, S5020 #7flir cf-g-^ ^-o] S5020a - S5020cS. ^ o] 

5. 8°fl S4040a ~ S4040c ^TflS} -§^tt <^7l>H^ S5020a ~ 

S5020c ^TTfl^ £^ ^ <£] ^^^r ^^M}. 

<95> S5020 ^Tflfe Z.^<Q&<H*\ {f(ti), f(t 2 ), f(t 3 )..., f(t 2m -i)}^ 4 

= efl<yofl 7>^*1# Jg^«H V 2f( tm )# ^W(S5020a). 

<96> ^efloj^^ {f(t2)j f(t3)> f(t4 )... ) f(t 2m )}^ A 5.m<$<$ i^s] 

7>^^1# #*}JI sg^SH V2f( tm+1 )* ^W(S5020b) . 
<97> v2f( tm )ol ^0)3. V2f(t m+1 )cl o^ o]?] ^ ^ v2f( tm )ol <$^o)jl v 2 

f(t m+ i) °1 =1 shfcS. ^tb4(S5020c). 

<98> o^H, {f( tl ) ( f( t2 ) ( f( t3 )... ) f(t 2m )>^ «*fl ^33^ Sl-^^olJi, 

S5020a ^7j) ifl*l S5020c ^Tj)^- n «l ^^^cf . 

<99> S5020 ^Tfl ^ofl, <Q*3sl ±% 7 fl^ Hefl^l: °l-§-«H, *1*H1 

cfltb 7H^-tVcf(S5022 ^Tfl). 
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<ioo> 71 *\ , S5020 #711 *H1 , <a ^ ^ <8 5- ell °J M 7>-f a] # ^b) $ 4| ^ *H ^ # 

sHRr #7fl-I- cl 

<101> S5022 #7jl ^oll, 5l-#^Aloj-o] c$^y ^ sj-^^o) x\#d\} tfl^ 

^SJM °j7im °l^- < el7>» ##*H, Aj-7l «.AV^-o) ^ olAj- 

<y ^-f ZL S^l"* 5^5. ^^*Vcf(S5024 #711). ^^^°1 

*)-°-# ( Sj-i^l Al^o] Igsfe ol C_uf o]^ ^oflA-1 ^^<y ^.^oj ^-ajojoj] o} 

tV o>v£ ^ ^ofl ^-g-^ ^^.ofl ^ o.s. #12^ . S4044 #7jl oil 2)*} 

°1 °># 2^ f" ^ ^ ^ofl 7j-ol§>7ll ^4. 

<102> . S502 #711 ^#5l°i^m ^r#*lcl-(S504 #7ll). «> 

#^1^711^, -g-*}^ Sl-^S. ^£ sMll-Sl 7H^7> ^ 711^ ol^-ol^l- ^-#^, 4l 

< 10 3> -g-3] oj ol ^#£1^1 ##l}ul ^#51 # ^AV^ ^^-^1 S50 q 

^1^^J1(S504 #711), -S-^°J°1 ^t^&tfj! ^#£J#, ^^-fr ^^Jl S500 #7115. ' 

^l^t!:^-(S506 #711). 
<i04> £ 10-8r ^dl a>^V ^# #*1(20)3 «>^t!: ^ -3*] ofla 

■i- 3#*Kr <M# 3 #^(200), ^<y# 3#*Rr -g-*)^ 3#-¥-(210), 3# ^ 

-S-^1°J *fl<H*Rr ^H^-(220) ^ <^ v # ^SKr 7.-1^(230)1- if-W. 
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<ios> ^#-^-(200)^ *)H -¥-(220)5.^3 3# S.EL ^1J:(221)<H1 -§-#*><*) <$ 

^-4 A]jr( 2 22)S*| 

<106> -g-^loj 3#^(210)tt *1H -¥-(220)3.^1 ^a]^ ^# A)jr( 2 2lHl 

o]t> 3 #-8: ^r^^, -§-^°J ^#°1 55^*1 3# ^4 a] 

J>(223)^ 

<107> xUV«-(230)^ ^l^-^(220)^Ei ^a]^ ojaV ^^v ^ Ajs(224)<Hl -§-#*H ^ 

<108> *||o^(220)^, *}•%-*} 3#*H1 A}-g-£)^ 2:71 ^>ZL, ^#^-(200) 

Sfe ^#-^-(210)# S^S?-*}^ <#7] ^# 5L= ^1^(221)1- #^*>ZL, £ 

# ^ ^1^(222) S-fe- -S-^j<a ^# ^1^(223)^1 -g-^H *1 # *H US. 

(224)1- #^^1-31, ^# ^iz)- Als(222)«=»fl -g-^H <g-^ 3# A]£ s]^» 7}£j= 

3# ^ Al^(223)^l -§-#*M 3# A)5L 5]^ ^ -g-^<y ^# 

^ S)^r» ^^-e^i-cf . ^^^-(220)^, ^# 3)^7}- ^11 -g-^SKTHl) <^ 

°1 efl»i(high level )S. #3^, -g-2]<y ^# ^ 31^7} ^ A]^oil ^3 

£-^3KTH3) ^l^icfl 105) ojAVolig ^#^-(200)* #^^>£^- 3# S.= Ajj: 

(221)# ^]?lcfl 3.^- efltdow level )S 
<109> t= loll I^a}51 S10 #7)1 ^ S20 #7fl^ *)M-¥-(220Hl 3)$\ *r 5. 1 

°fl S30 #7)1^ oj-g. ^^(200), ^#-¥-(230) ^ ^1<^ ^-(240)o)l ^*)H 
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^ £ 1^1 S40 ^Xl^ -g-3]<a ^#^-(210), *13HK230) ^ ^<H^(240)^ 

<no> ^-g- ^#^(200)^ *V <1J ^1 afl^, £ loofl ^o] , cg^- JfiL 

^ ^#-^(201), ^Sfl^Sl <*.g. ^#^-(202) ^ -HSfl^KE ^#^(203)1- 

<m> ^ cg<*j ^#^-(201)^ c^lH «Ni 7>X|aKl0)3.JfBl <gs^ <3#o.s-?- 

1- XI 1 ^ ^# ^1 ^ ^fJ± <3<3°1 ^^Mflfe- XI 1 ^ 

# ^# *M ellfChigh level )S>| #^^Jt, n^^l gotfj s-f ^(low 

level ^ £ 2°fl S304 #XI ^ S306 ^rXlxr ^iL 

3#^(20lHl ^1*1H ^ Sicf. 

<112> ^sfl-tfS ^#^-(202)^ ^iL (201HH 7>tH 7l«V 

£.3. ^ <3<*-gr i#*H f ZL ^ cg^ofl cfl^H *|*l|-iJ\5= SVM 

71^10.3. <%<*\^r 3# ^41" XI 2 3# 

cf. 1^ ^Sfl A o V 5L <^ <3<*o] ^^Mlfe XI 2 ^# *M 31^3.^ 

#^3^Jl, ZL^xl $>o_^ S-f efl^S^i ^tf. 3E. 2<Hl S^s} S308 ^Xl ^ 

S310 i^XIfe ^«fl^-£ ^ 3t-¥-(202Hl ^ 9X^. 

<113> Jlsfl^S ^#-¥-(203)^ ^Sfl^IE ^ 3 #^-(202Hl ^ ^Sfl^IE SVM 71*10. 

3. <g# =L 4^ ±% <3<2H1 tfl*H jLsfl^i SVM 7l u_ho 5. 

^#5>i, X13 « ^# #^*14. JL*fl^.E <*-g- cg^ol ^ 

£ ^il^ XI 3 <M# 3# ^*Hr <5>o) efl^s^i #^£1^1, H^^l ^.-f^igs. 
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*\ <r 5^. £ 241 JEAl^g S312 ^711 g S314 #31tt JlSfl^H ^ 

(203)41 sJ*JH ^€ ^ 
<ii4> ^ ^4 Ais *^^-(204)fe *fli ~ 5*fl3 ^# ^41 -g-#*H 3 

# ^ ^1JL(222)«- 'M^tf. ^4 aIJt ^^-^-(204)^ *|1 - *fl3 <g# 3 

# ^5: ^ ^l-M-^H S-f Sfl'iM^, eflt^ <g-g- 3# ^4 >0Jl (222)1- ^Sj-JE. 
^ ^ SX^. efl^tfl 3# ^ ^^(204)^7 X| 1 - *fl3 H# ^# 41 
it «a^^H feem tH°1M(AND Gate) 3*1 ^€ ^ 

<H5> ^fof (210)^1 W>^tb 41*1 41 tt, £ 1041 5LX|s} Bj-sq- ^-o], ofl^ 3 

#-¥■(211), £4>& 711^(212), -g-*|<g s^-i ^#^-(213) ^ -g-*]<a ^# ^sj- ^ 
^(214)« S^-W. 

<iie> 6fl*i 3i°f(211)^r *1?H1 tfl^ ^^loj-ol cgjn^>^. jf^s. 0,1*1 € 

3^-. £ 741 S4040 i&Tflfe 41*1 ^#-¥-(211)41 ^« 4 1 5W. 

<iit> «.a>^ 711^(212)^- ^^21 a] #4) cfltV 7jl^*Vcf. £ 741 

S4042 #7^ ^1^(212)41 £]*1H ^ 5W. 

<H8> .g-^o] 3.^ ^#«-(213)^ 41*1 SMiS. ^*j^ sj-i^l ol^-o] 3 

-T-, ^ 41*1 aMiS £3*M=h £ 741 5^1^1 S4044 ^Tfl^ -g-^J sj-ii 

^#^(213)41 SJSIH ^€ ^ 5W. 
<119> 0.31 01 ^ ^4 aIJt ^^^-(214)^ <3tf ^Bfl^vfloflA^ -g-aj°J ^01 7 fl^ 7 }. ^ 

*d 7fl^ 01^01*1 o^oq nj-ej. -g-^ioi ^ ^ a]s(223)1- 4mcfl, -g-3<y 
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&c±.A ±^ 7fl^ oj^-o] ^ o. ^|. ol eflf(high level), g.^- 5ll«g(low 

level )3 -§-^°J ^# ^4 a}Jt(223)* «v^^. £ s. ^<g:g oj^ 

<120> O^Vc^ Aj^*}- U>Sq- ^-ol ( ^ofl A}$r7} ^# ^ ^ ^V^*} 3 # # 

*H A]^ °1 3"f-*Hir #^0^ , ^# S-iELSf -g-2loj ^ ££f 

wj-^J^L HL^V ^>^V aJ-j- ^^-JlS*), ^}-§-*} 3#4 aJ^S. 

<121> i^ofl o^^V -g-^oj ^ ^ -o^lo] ^ ^.- H1 o^}^, ^ 

Ai l-^o] Aj^o} -g-^ojofl o^V ^o] ^ - 3.33 ^ *V_g. -ofl #o}^ 

^is. aj^^i ^3H*7fl 3#*Rr ^ sa^f. 

<122> ^. ^-^^ oj^MH ^^^j7 £ ^s.o|l ^All-ofl S^S)^ ofqcf. £ 

^A] oflS-cHl 3^fl 7]-s^ w>o. ^^a)-^ cf o.o] ^ ^o}^ 7 j 7fl ^ ^. 

^ ^ ^ ^°1H ^71, ^ ^Tfl^ 7flafl^] ^ofl o^j-oj ^ifr 

^A) ofl^-ofl cfl^fl ^ i£1gol 7 >^-l> ^o]cf. 
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i] 

V)7)% *\t\$. ^Hl^ 71*}°] ^-A] Al^^oflA^ A o V 7 ) c]^^ H|^i ?M| ^ «fl 

(a) #71 A}-g-A> g£ ^oflAi A}-g-£]if «£^-§; ^S^Rr ^Tjl; 

(b) ^ 3-B.7} ^ ^# S^o]7># ^*>^ #7fl; 

(c) ^ S-^-7> <*-g- ^# ^ o_ ( oie]^^ sefl^D>cf <^ ^#^r 

^» #71 (b)^TflS *]^Kr #7fl; ^ 

(d) ^7.fl 5L£L<y ^ 7fl^ n e |ol t |. 

-i-*]^' ^^^31, AlTj- Ui\o\] ^7} -g-3}<y ^^o] ^ s] 

T ^^*>^, #7l (a)#7flS ^sJsHr ^rTjll- if-^ ^ ^-Al 

Al^EflollA^ A>-§-7> a o 1-^. 

2] 

*U%M1 S^i, a o v 7] (c) ^]- > 

7>*1 31 °1 a. ^ 7l«Vo.S. ^^-t- ^#s>^ cfTill- S^-SRr 

3] 

^12%H1 SU^i, #71 ( c ) ^r7)l^, 
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^Sfl^JE SVM ^ -IL«fl^-£ SVM 7] <*#-g- 3#*Rr ^-7l]l- 3# ^ 

4] 

*fl3%Ml 5a°H, (c) 3: Tim, 

(cl) #7l oj^^ ^-7]1; 

(C2) ^# A]S 5)^T» +1 cj^l; 

(c3) M- nel= 7}*} $\}o)v?*\ 7 ) a> s.c^ ^Efls-^ Meflol^H <g^- j=l 

J± 3#s>Ji, ^ °§<Xo) 3 #3 8^*1* ^^Kr #711; 

(c4) <a-g- ^J± ^«ol ;g#s} ^ t^^KE SVM<^1 ^#-a- 
^^}JL, $3^°} 3#3&Tr*l» #711; 

(c5) T^tfl^-S SV&H ^<5><*| ^^o] ^-f , JLSfl^E SVM^l ^ 

<M#°1 ^#5]^^]!- ##*Rr #7ll; 

(c6) Jisfl^-S SVAHl <£^o) 34. , sfltg- ^ell 0 J* ^^JI, 

3# 2)^1- ^7lSj-*>51 ( #7] ( C l)#7flS ^3}*Rr ^"711; 

(c7) -*7l (c3)^7fl^ ^4 <g# *J± &Sk7\\^, s&7] ( C 4) 

^#3*1 ^ ^-f , ^ ^# *]S. S]=^7> ^1 c|^-o] 7 ^ ^cf^H, *U 

°>\d A o v 7l (cD^TllS ^^s}^ #7)1; ^ 
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(c8) ^ AlS. ^^ 7 > *fll ol^l-o] ^o. o.^ «y ^ 

^ 4 v 7l (b)^lS. ^^sf^ Ifsfe 5J-ir ^r^SLS. A]^eflo]l^ o) a]. 

**} 3# 
5] 

^14%H1 ^-7] ( c 3)^7lH 

#71 s^S ^ ^Bfls.^ S3W^*Hr M-ziel^ ^ A>oi^ Tie] ^ 

[37*8- 6] 

^14%H1 &°H, # 7 j (c4) #31 £ #7} ( C 5) #31^, 

PCA Jf^^H JLelH^ SVM -g-ff- 71^^ o^o} 3^ 
7] 

*fl6*cHl &°H, #7l ( C 4) 

A oM ( C 3) #7lHH ^ <H^m 7l^O.S ^ a. 

71^ <3<*-g- ^*}<q #7} ^^o\) ^#51 SVM^l W <^ <^ 

^JL, ^-71 ( C 3) #?HH ^#^1 ^ 7] ^ ^ <S^# 3E^jRr ^^21 ^ cgcrf 
o] SL^- ^7] ^ <3<£>-§; ^ ^ ol^5fl7>^^ *Wo V £ SVMofl 51*1 <g# 

^*Hf ^-g" ^SLS. i5\^= #Aj Al^efl^A^ Al.-g.7V ^# «VoJ. 
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sa^i, ^-7i (c5> ^tAtt, 

4i^*H ^7) tfl^H -HSfl^KE SVMofl <^ <^ 3#-g- ^^Jl 

, (c4) #?)HH a o V 7 1 cg^ jc^.^. a* ^3 ^ cg^o] s.= ^ 

9], 

^11%H1 Sl^H, ^-71 (d) #7^, 

10] 

^19%H1 &<H>H, #71 (d) ^7)]^, 

(dl) ^ 7fl^5] £e|oj t <a^^ } - 

( d 2) -g-3ioi Al£ = +i #7>a1?1^ ^.^1; 

(d3) A^^o] ^ <£jLZ)^- ^ Al^_H] Cfl*l -g-Aj-^ H1J201] o)^ 

(d4) -g-^^ol #3^Hr #7fl; 

(d5) -g-^°Jo] ^t^&cj-ji 3# 5)^(success_md)» +1 
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(d6) 3-3 «3 ^# 5)^7}- *fl3 nl^olji, .£*)oj ^ s\^7} A)2 

2:3* ^^7>» ##*H, ^71 S£3r #^*Rr ^-f ^-71 (a)#7fl 

(d7) #7l (d4)#7fl<3l ## ^ 3-3 3 #3 3 -*7l (d6)#7fl£| 

## ^ ^-71 sTi-a- #^3 ^ ^.f , 3-3 <y ^% x\s. s\^7\ ^7} m 
^^•a7># «i&*H f ^7} m ojAVoi o># ^-7i (dD^Tjis 3*a*Hr # 

(d8) 3"3°J 3# 33E S|^r7> <#7] m o)^o] ^o. ) o.^ioj A]£ S| 

T ^ -§-3°J 3# ^ 3<T* 2,7lS}-^>Jl (dl)^^S. 3*8*Rr #7|1«- 

[3^3" 11] 

*U03MI 5^3, #7] (d3) #7]}^, 

(d30) #3 <a^^ 7fl^3 SBfl<>]* 3-g-*H, 3 ; ?HI cfltl: 

3#33 < £°1 ^3-*}^ ^ft}^ #711; 

(d32) #3 di3 7fl^ = 31^-8: °l-8-*W. sMi&3 tfl*V ^ 

(d34) ^"71 (d30)#7flofl^| ^^Ajolol <^ JH^> ^ o_S. 3#^1 SMl-M 

^3 °j7jl^ o) AVo] ^-o ^. 7 1 s^iff 3-3 oj ^3*Rr #7411- 5Lf-*Rr ^-g; 

^-^^-S <5>^r #3 Al^EfloflAio] A>-g-7> WJ-^. 
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12] 

<#7] <£ns\±r Sefl<y^ 2m 7flolai f «5}-u|-£) = jjfl °J ofl i=. n7 flo 1 5^7}. 
#7} (d30)#7fe, 

(d3oo) =sii<a^^ {f(ti), f(t 2 ), f(t 3 )..., f(t 2m -i)}^ zj- ^ = 

^l^ofl 7>f^# #*>J1 3gS«H f( tm )^ X\#6\] tfltb ef#^lo> V 2f( tm ) ^ 

(d302) ^"71 *L3)°J^H {f( t2 ), f(t 3 ), f(t 4 )..., f(t 2m )}^ A <8tf = 

*y °fl 7H^li- ^S}JL 5§-?sH f(t m+1 )^ A]^H1 tfltb 3*#bM$> v2f(t m+1 )# 

^*Hr #741 ; 

(d304) ^-71 v2f( tm )o] -g-^oljr Aj- 7] V 2f( tm+1 )o) ^ol^uf, #7] 
V2f(t m )0l ^o]ji v2f( tm+1 )ol ^ol^ ) A o l- 7l ^ # o^j. 

^7H ( {f( tl ), f( t2 ), f(t 3 )..., f(t 2m )}^ ^*fl ^B^^ 3}-^ ^^ojji, 
^71 (d300)#7ll tfl^l (d304)^7])^ n«l l^n-S. ^^51^ ^$<L3. <5>^r 

13] 

*flll*<Ml 5^*1, ^-7] (d4)#7]j^, 
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^71 (d3)^-3HH ^7} ^-ajoj ^ s 7fl^7> ^ 7fl^ ol^-o] 

14] 

^lll* 0 Hl #7) (d30) #7fl *H1, 

#*}*T 3* ^8 Al^EfloflA^ Af-g-^ ^ 

15] 

*1U*<H1 $a<H>H, (d) ^1^, 
[$^8- 16] 

T^^lfa 7>^&}- 7l«V^ #A] Al^^ofl^, Aj-7] c]*]^ H]t]_$. ^HHl O] *fl 

(el) 7fl^S] c^Aj- o. 013^1- CJ^|; 

(e2) Al^oi ofl^l <^J1E]^ ^ Al^oil cfl*V ^±#2] tiling 

A J"7] €<3^1 «^Aj- iflo] -§-*l<y-g- #7fl; 

(e3) -i-^^ol ^#^^^1* ##*Rr #711; £ 
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(e4) -g-*i<y°i ^M^cfji ^si^, <g#^ ^Tiii- if-^ ^-a- ^ 

[^n 1 * 17] 

^U6%>ofl #71 (e2) i&Tflfe, 

(e20) #7] ^ 7 fl^ °l-g-*>o}, ^m^l tfl*]- 

(e22) #71 <y^^ ^ 7fl^sl ^ -aefloj-i. oj-g-^, sj-^&s] X\#<>\] cfltb § 

(e24) #71 (e20)^^Hl^l #7l *H ^^.5. SMilr^) 

*1*H1 cfltV ^-#^ol ^ <y7« ol#^l7]-l- ^^H, #71 SHt-M av 7 ] ^.a>^o1 

18] 

#71 <^v £^oi f ^ 2m 71101^1, *1 ^efl<y^ ^tf ^ofl^ n7 fl^ sj.^71. 

#71 (e20)^7jl^, 

(e200) #71 <3# Sefl°J-?«)l^ {f(ti), f(t 2 ), f(t 3 )..., f(t 2m -i)}^ A <3# ^ 

^1 ^ ^1 ±^2) 7}^ ^11- ^}JL ^-g^o] V 2 f(tm )^ : ^.gj.- C}.^; 
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(e202) #7l <3# Sefl^^^l^i {f(t 2 ), f(t 3 ), f(t 4 ) f(t 2m )H ^ <3# = 31 

^3 7>^*1* ^fji v2f(t m+1 )-i- ^*Rr #7fl; ^ 

(e204) #7l V2f( tm )0l -g-^ojjL ^-71 v2f( tm+1 )ol oj+o^^^ v 2 

f(t m H #71 v2f( tm+1 )ol ^ol^ # 7 1 S}-^# ^JH^ ^^Rr #7fl 

^7^, {f( tl ), f(t 2 ), f(t 3 )..., f(t 2m )}^ ^ ^I^tt SBiflMuI, 
#71 (e200)^7j) #71 (e204)#7fl^ ^-g: 4^)^ z?}^- 

19] 

^17%H1 #71 (e3)^:^m, 

#71 (e2)#7lHH #7l ^-3]<y 7^7} ±7$ 7]\^ o]^-o] 

^TT #*1 Al^EfloflA^ <y ^ 

[3)^-# 20] 

^117%H1 ^l^A-i, #71 ( e 20) ^711 ^Hl, 

#71 <3# JEefl<yi-g- 7HM*]; ^E^ofl o]<j}-a} ^ 1=1 X 
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21] 

Wjc]^. 7loV^ #X\ X\^6\]A] f # 7 ] T^ig H]!^ ?H1 ^Hl 

A cM A>-g-^> ^# y o^H *}-g-3*f «|^#-§; ^7l^^ 
^# ov^^ll- ^<5Rr ^# S.^ ^2; 

-£-^°J ^r^^JI, ^ Al^l ^ofl av 7 ) Oj ^^O] ^ 5)^ ^^^Tg 

22] 

*U2i*cHl 91°]*], ^7} ^-^]<y 3# 

[$^* 23] 
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^tfl^S SVM ^ Jltfl#.£ SVM 7} *ISL£. ^^-g: 3#£Rr 3L^}^r ^ ^ 

[^T 1 * 24] 

^ ^# *]S- +1 ^7>a17]^ 

M- ne]£ ^-IH tl E j} 7] o_3. ^-g- ^Efll-^ e^o^H ^ ^ 
^■i: <8^°1 ^#sl^^7>l- ^*>^ ^ ^fiL °§<* 3# 

^#sl^^7>l- &&is}^ ^tSfltfS. ^ 
^^KSI SVHH cg^-ol ^ jLSfl^S. SVM°fl 

^*}3i, <£^°] ^#£)^^7># ^*Rr nn^s. ^ 3# 

Jlt}]^-£ SVAMl <a#<>l ^-f , ^Mn, 

^ ^-M. <3^°1 3 #3*1 ^-f , SVMofl <M^°1 ^#3*1 & 

^-f, SE^ JL^fl^-S SVM<H1 <g#o) ^-fofl , 3# a]£L s\ 

^7} m °}^9}7}^r ^wH, ^11 o)^o) o>ia 7$*- <*-g- ^# ££f 

^ ^# *]5. 3^7> *fll olAVc] o.^lol A^Hr ^ 
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25] 

^124%H] 9X°]*], A oM ^ 3# 

26] 

PCA ^-^^rl-oll^ Mefloj^si S VM ^ 7)«H 3#-§: ^*Rr 

27] 

*fl26*<Ml 91°]^, SVM^I <^ *r*8 

^ ^# <*-^ ±% ^^11- 7] 

§iL3. ^7l^ 4 v 7l #^£1 <3<*H cflsH ^tsKKsi SVM<^1 ^tt 

^ ^#"t- ^S}JL, A o V 7l *i <g^-g- S^Hr £ J= ^JJ 

[^T 2 -^- 28] 

^]26*oHl 91°1M, ^.n^S. SWHl ^ ^*Hir 
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^ <3<3-§- ^^*H #71 <8^<Hl *H*H Ji^fl^-S. SVHH ^tb « 3 

29] 

*fl21lMl SW*!, ^71 -S-^^J ^# 
[^t 1 ^- 30] 

3# ^1-51 3^r» +1 ^7>a]71^ ^2; 

^1^1 3# -^Jisl# «i Al^Vofl cfl*}- sM^S) H^ofl o^o} # 

-S-^ °J °1 ^#3534^, -§-*]°J 3# ^ +1 i^H^jl, 7-i^> 
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-g-^lojol ^#£]^1 ^^U)-, ^"71 ^ 2:7)2}- ^^Cfjl 
^, 3# 5l^7> *f|3 ^1^- 0 J7|-1- ^^.^H , ^"71 *fl3 ol^-ol 

-g-^oj a]£ 5l^(count_md)7l- 7fl3 3# ^£ 3} 

^(count_md) ^ •§-^] < a ^# ^-g- s|^r(success_md)# ^7]s\-t\jL, 7]\^9) 

[^t 1 * 31] 

^130%H1 SU'H'H, A oM #<3€ ifljaj 3#<5Kr ^ifrfr, 

^7i <y§^ ^ 7fl^^ ^efl°j-i- oi-g.^, sj-^&s] *i*h 

A oM 7fl4^ ^ Sefl<y# °l-g-*M, Al^ofl cfl*V ^aV^o. 
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[^^8" 32] 

^131^ &<>H, #7l SM^s} *1*H| cfl^v ^#^Alo>(Laplacian)ol <3h 
s^lr^ 3#*Rr ^#£r, 

-S-71 Sefl^^H {f(ti). f(t 2 ), f(t 3 )..., f(t 2m -i)}^ A ^l^l 

7>^*1» Jg^«H f(t m )^ Ai^ofl tfltb e^#^l^> v2f(t m ) -g- ^*Kr 

#7} sefl°J^l^ {f(t 2 ), f(t 3 ), f(t 4 )..., f(t 2m )}^ A <3tf = ^41 ±. 

^ ^}JL 3g^§H f(t m+ l)^ *1*H tfl^ ^§£]-AlO> V 2 f(tm+1 )^. ZjL^ 

^"71 v2f( tm )ol ^o]ji ^- 7 1 v2f( tm+1 )ol o^olTiq-, ^7) v2f(t m )o] 
<#+o]jl A>7l V2f(t m+1 )0] #^0}^, Aj- 7 | eg ^^^fif- ^-g- i^- 

3^7} ^7fl^>ZL, {f(ti), f(t 2 ), f(t 3 )..., f(t 2m )Rr ^£)£r S^i^ 5j-^^olj7 

Al^^oflA^ A >-g-7> ^# 

I^^J- 33] 
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34] 

^31*^1 91°}*], 

SLS. *)^*\}*]9) A\$r7} 3# 

35] 

^i2iti #7i -g-^«a ^# 
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